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RETINOID COMPOSITIONS CONTAINING A 
WATER SOLUBLE ANTIOXIDANT AND A 
CEIELATOR 

This is a division, of plication Sen No, 08/153^43, 5 
filed Nov. 16, 1993, U,S. Pat No. 5,559,149 which in turn 
was a continuation of Ser. No. 07/719^264 filed Jun. 27, 
1991. now abandoned, which in turn was a continuation-in- 
part of Sen Na 07/471,760 filed Jan. 29, 1990, now 
abandoned, which are hereby incorporated by reference. lo 

HELD OF THE INVENTION 

This invention relates to sMn care con^x>sitions contain- 
ing retinoids which genmlly insprove ie quality of the 
skin, particularly hanm fedd skin. More particularly, the 
present invention rel^s to chemically stable skin care 
con^jositions comprising a watcx-in-oil emulsion and cer- 
tain retinoids and to m^ods for making such compositions. 

BACKGROUND OF THE INVENHON 20 

Skin care con^positions containing retinoids have become 
the focus of great interest in recent years. Rctinoic acid, also 
known as Vitamin A acid ot tretinoin, is well-known for the 
treatment of such skin conditions as acne and products 
containing retinoic acid are commercially available in vari- ^ 
ous forms from the Decmatological Division of Ortho Phar- 
maceuticai Corporation. Such products, for example, 
include Rettn A* crcanLS, an oil-in-watcr emulsion of ret- 
inoic add containing as an oil-soluble antioxidant, bu^lated 
hydroxytoluene (BHT); Rctin A* Hquid, a solution of ret- ^ 
indc add in a polyc&^cne giycol/e&anol solvent en^loy- 
ing BOT as an antioxidant; and Retin A* gel, which comr 
poses retinoic add in a gel veMde con^xising eth^ ^^cohol 
as the solvent, hydroxypropyl ccliulose as the Ihickcna^ 
gelling agent and BHT as an antioxidant 

These retinoic add containing products have proven 
stable and capable of providing active ingredients after 
extended periods of storage. 

More recently, however, wider use of retinoids has been 40 
suggested for treatments other than ache such as, for 
example, the treatment of skin against photoaging and sun 
damage. Many individuals who have had a good deal of sun 
exposure in childhood will show the following gross cuta- 
neous alterations in later adult Hfe: wrin^g, leatheriness, 45 
yellowing, looseness, roughness, dryness, mottling 
(hyperpigmentation) and various premalignant growths 
(often subclinical). These dianges are most prominent in 
light-skinned persons who bum easily and tan pocdy. These 
cumulative effects of sunlight are often referred to as *^ho- 59 
toaging". Although the anatomical degradation of the skin is 
most advanced in the dderly, the destructive effects of 
excessive sun exposure are already evident by the second 
decade. Serious microscopic alterations of the epidermis and 
dermis occur decades before these become clinically visible. 55 
^(^rinkiing, yellowing, leatheriness and loss of elasticity are 
very late changes. 

The problem of skin aging is addressed in U.S. Pat No. 
4,603,146 wherein Mtamin A add in an cmoflient vehide is 
suggested as a treatment Further, in U.S. Pat No. 4,877,805, 60 
it is suggested that a number of retinoids are useful for 
restoring and reversing sun damage of human sMn. 

When considering the use of retinoids in skin care 
products, it is bdieved that certain retinoids such as, for 
example, retinol (\^tamin A alcohol), retinal fWtamin A 65 
aldehyde) and retinyi esters such as retinyl acetate and 
retinyl palmitatc would be ptcfcmd over retinoic add. A 
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preferred fonn is retmoL This is because lednol is an 
endogenous cona|X)und naturally occutdng in the hunum 
body and essential for good growth, differentiation of epi- 
thelial tissues and reproduction. Retind is also preferred 

5 because it has a much larger safety margin than other 
retinoids ^ch as retinoic add Additionally, excess retinoi is 
stored in the human body largely in an inactive ester f<Hm, 
e.g. retinyi palmitate and, to some extent^ retinyl ac^e. 
Tht aldehyde, retinal, also a prefeaxed form. Is an active 
metabolite of retinoi and is needed fOT visual function. 
Accordingly, attention has turned toward fommlating skin 
care con^sitions which contain these preferred, naturally 
occurring retinoids. 

Li formulating products containing such retinoids, the 
same prc^perties sought with respect to the retinoic add 
formulas are desirable for other retinoid containing con^K>- 
sitions. Specifically, much attention is directed toward pro- 
viding a con^sition wMdi is aes&etically pleasing and 
whidi can deliver active ingredients after a substantial shdf 
life. Not surprising, in formulating products containii^ such 

20 retinoids, the art is led to the ej^penence gained in the 
already existing formulas containing retinoic add. Typically, 
such formulas comprise oii-in-water emulsions herein the 
retinoic add is carried within ^e oil phase and is protected 
from oxidation by employing an oil-soluble antioxidant 

25 Wth respect to the fonn of the emulsion, oil-in-watcr 
emulsions have been prefened in that, as con^>ared to 
water-in-oil emulsions for example, they are non-ocdusivc, 
non-greasy, conipatible with other such emulsion products, 
easy to remove from the skin and are regarded as more 

30 aesthetically pleasing as well as being mate economical to 
manufacture. With respect to chemical stability of the active 
ingredient, it has been experienced that the retindc add in 
the oil phase is, in the main, well protected by including in 
such oil phase an oil soluble antioxidant 

35 Thus, for exan^le, the aforementioned Retin A, aeam is 
an oil-in-water emulsion containing retinoic add and BHT, 
an oil-soiuble antioxidant In U.S. Pat No. 3,906,108 there 
is disdosed an oU-in-water emulsion of retinoic add which 
may include an oil-soluble antioxidant such as BET or 

40 dl-a-tocopherolandadielatingagente.g. ethylenediamine- 
tetraacetic add (EDTA), In U.S. Pat No. 4,466,805, a 
tanning conoposition is described wMdi may indude, among 
other ingredients \^tamin A in an oil-in*water emulsion 
containing Vitamin E and dtcic add. In U.S. Pat No. 

45 4,247^47 still another form of a retinoic add containing 
cona|>osition, namely a gel, is disclosed and is protected by 
an antioxidant selected &om die group consisting of buty- 
lated hydroxytoluene, butylated hydroxyanisoie (BHA), 
ascorbic add (Vitamin Q, propyl gsdlate, and a-tocopherol 

50 (Vitamin E). 

The above-described retinoic add containing composi- 
tions have proven to be, or are said to be, chemically stable. 
Therefore, a number of skin care products have appeared in 
the maiketpiace inccxporating c^her retinoids, induding for 

55 example retinoi, retinal and retinyl esters sudi as retinyl 
acetate and retinyl palmitate, and these unsurprisingly emu- 
late the formulas of the commercial retinoic add con^x>si- 
tions Le. are oil-in-water emulsions protected by oil-soluble 
antioxidants. Unf ortunatdy and unexpectedly, it has been 

60 discovered that for reasons not yet deady understood, the 
other retmoids in sudi compositions quickly lose their 
activity and either oxidize G£ isomerize to non-ef&cadous 
chemical forms wi& the result that the amount of retinoid 
adualiy available to provide the beneficial effects of the 

65 product is reduced in an unacceptably short period of time, 
to an ineffective quantity and eventually to only trace 
quantities. 



Geneially then, products contaimng retinoids have been 
limited to oil-in-water emulsions and, with respect to those 
other &an r<^QLc add, have sufford from chemical insta- 
bility. In a few instances, however, products and/or sugges- 
tions for products have been made wherein retinoids such as 5 
retinoL retinyl acetate and r^yl pahnitate are f ominlated m 
water-in-oil emulsions. 

Thus, for cxanoyplc, in U.S. Pat No. 4,826,828 it is 
suggested that a stable con^sition comprising letinoi, 
r^yl acetate and retinyl palmitate may consist of retinol in lo 
a water-in-oil emulsion wherdn the emulsion further indude 
two oil-soluble antioxidants, BHT and BHA. 

FWher, Avon Products, Iha, the assignee of U.S. Pat No. 
4,826,828, sells two skm care products called Bioadvance 
and Bioadvance 2000. Each of ^ese products is supi^ied in 
two botdes, portions of which are mixed together just prior 
to use. The first botde contains what is called a "skin lotion", 
while the second bottle contains what is called a *f cactifier". 
The "skin lotion^ is a water-in-oil emulsion having a number 
of ingredients which include water, emulsifiers, silicone and ^ 
vegetable oils, preservatives, emollients and butylated 
hydroxytoluene (BHT). The **fQrtifier*' is a solution which 
contains a number of ingredients including cyclomethicone 
(a silicone oil), denatured ethanol, an emulsifier 
(Polysoibate 20), retinoi retinyl acetate, retinyl pahnitate, ^ 
BHT and BHA. When a specified portion of the **fQrtifier'* 
is added to a specified portion of the ''skm lotion" and 
mixed, thore results a water-in-oil emulsion which com- 
prises retinoi, retinyl acetate, retinyl palmitate, BHT and 
BHA, the latter being oil-soluble antioxidants. The outer ^ 
padcage in whidi Bioadvance is supplied carries a statement 
i^ch says "Because BIOADVANCE begins to lose effec- 
tiveness after one month, for maximum benefits, use a fresh 
supply each month". It would appear firom this statement 
that the chemical stability of the retinoids in the mixture of 
the "sMn lotion" and die **f ortifio" is quite limited. The fact 
that in both the BIOADVANCE and BIOADVANCE 2000 
products the 'fortifier" ingredients must be mixed whh the 
"skin lotion" ingredients immediately prior to use indicates 
that tiie resulting water-in-oil emulsion whidi is applied to ^ 
the skin also has limited diemical stability of one or moie of 
the above-mentioned rctinol, retinyl acetate and retinyl 
palmitate* 

Further still, U.S. Pat No. 4,720353 to Bell disdoses 
water-in-oil emulsion carriers far various medicaments and 
drugs intended for topical x^lication to the skm. Water 
soluble, miscible or dispersible drugs may be incorporated 
into the aqueous phase of die emulsion. Oil-soluble, mis- 
dhle or dispersible drugs may be incorporated into the oil ^ 
phase. Drugs which may be incorporated into the emulsion 
indude derivatives of retinoic add. Ingredients which may 
optionally be added to the emulsion include a preservative 
such as methyl paraben, propyl paraben or imidazolidinyl 
urea or an antioxidant sudi as but^ated hydroxyanisole and 
a water a: oil soluble vitamin such as vitamin C, tocopherol 
linoleate and the like. 

StiU fiirtiier, m> 0 343 444 A2 to Sicmer et al discloses 
cosmetic preparations based on retinyl palmitate. Example 3 
discloses a night cream in the form of an water-in-oil type 50 
emulsion con^sing retinyl palmitate and butylated 
hydroxyanisole (BHA). Example 4 discloses a water-in-oil 
emulsion comprismg retinyl acetate and a-Tocc^herol 
(Vitamin E). 

Still fiHthcr,EP 0 330 496 A2 to Batt is directed to skm 65 
treatment conq)ositions con^rising a tq)ically acceptable 
base and an effective amount of at least one ester of retinoi, 



said composMons being useful in Ike treatment of photoaged 
skin. BmxKple 6 disdoses a water-in-oil emulsion conqiris- 
ing Vitamin A prcpionate and BHT, an oil-soluble antioxi- 
dant. 

5 Unfoatunateiy, none of these prior attaints to emulate &c 
stability of &e retinoic add containii^ compositions have 
be«i successful and in eadi case result in substantial and 
unacceptable diemical instability of the retinoL retinal (x 
retinoic esters en^loyed therein. Accordingly, there is a 
need for a conqwsition in which sudi non-^ettnoic add 
retinoids may be provided in a dianically stable form. 

SUMMARY OF THE INVENTION 
In accordance with tfie present invention, it has now been 
unexpectedly found that certain retinoids may be success- 
is fuUy stabilized against chendcal degradation by incorpoiat- 
ing diem into water-in-oil emulsions conpising a spedfi- 
cally defined stabMizmg system. For reasons whidi are not 
dearly understood, stabili^ satisfoctory for a commerdal 
product has been achievable for certain specific retinouls 
^ only by utOizmg a specific form of emulsion, Le. watcr-in- 
oil, and then, only by en^)loying a specific stabilizing 
system. 

The retinoids which can be stabilized against diemical 
degradation in accordance with the i^indpies of die present 
^ invention are rcdnol (Vitamin A alcohol), retinal O^tamin A 
aldehyde), r^yl acetate, retinyl pahnitate and mixtures 
thereof. 

As used herein, the "chemical stabiHty" or "staWlity" of 
a retinoid is defined in terms of the percentage of the 
^ specified retinoid whidi is retained in its original diemical 
fom after die composition has been stored for a specified 
period of time at a specified temperature. Thus, if the 
original concentration of all-trans retinol in an absolute 
ethanol solution were 0.20% by wdght and, after two (2) 
weeks storage at room tcn^erature (21** C.±l° C), the 
concentration of all-trans retinol were 0. 18% by weight, tiien 
the original solution of all-trans retinol in absolute e&anol 
would be characterized as having a chemical stability of 
retinol of 90% after two weeks storage at room ten5)eraturc 
In the same fashion, if an emulsion con^irising all-trans 
retinol had an initial concentration of 0.30% by wdght and 
after storage for 13 weeks at 40** C. had a concentration of 
all trans-retinol of 0.24% by weight, then the origLnal 
cnmlsion would be characterized as having a diemical 
stability of retinol of 80% after 13 weeks storage at 40'* C. 

Specifically, a commercially usable conq)osition should 
exhibit a stability of at least about 60% of the active 
retinoid(s) after 13 weeks storage at 40** C. Preferably sudi 
conq)Ositions further exhibit a stability of at least about 80% 
^ after 13 weeks storage at room teiiQ>erature. 

It has been discovered that, for the specific retinoids 
whidi are the subject of this invention only the specific 
emulsion form, in combination with the selection of a 
55 stability system firom those described herein, wiU produce 
such commercially stable compositions. 

Accordingly there is provided, in accordance with the 
teachings of the present invention, a skin care conq)osition 
coB^irising a water-in-oil emulsion and a retinoid sdected 
60 from die group consisting of retinol, retinal, retinyl acetate, 
retinyl palmitate and mixtures thereof, said coii^>osition 
furdier con^aising a stabilizing system selected from the 
group consisting of: 

a) a chdatiag ^ent and at least one oil-soluble antioxi- 
65 dant; 

b) a chelating agent and at least one water-soluble anti- 
oxidant; and 
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c) antioxidant present in each of the on and water phases 
of said emulsion; 
said prtmposittoti retaining at least about 60% of said retin- 
oids after 13 weefcs storage at 40** C. 

In a preferred embodiment of the invention, the sidn care 5 
con^x>sition inchides one of the aforementioned retinoids, a 
chelating agent, a water-soluble antioxidant and an oil- 
soluble antioxidant Further in a preferred embodiment of 
die invention* the conoposition retains at least about 90% of 
such retmoids after 13 wee3cs storage at 2V C. lO 

DETAILED DESCRIPnON OF THE 
INVENTION 

As described above, the con^sition of the invention is m 
theformof a particular type of emulsion, namely water-in- 15 
oil As used herem, iht generally accepted concept of an 
cmnlsion £^>plies Le., an intimate mixture of two inomiscible 
liquids whidi remains unsq)arated for an acceptable shelf 
life (is physically stable) at or about room ten^)cxature. 
Ordinarily, when two immisdble liquids are mechanicaUy ^ 
agitated, bodi phases initially tend to form droplets. 
Thereafter, when the agitation ceases, the droplm quiddy 
coalesce, and the two liquids tend to sq^arate. On the odier 
hand, an emulsion may be formed and physically stabilized 
and ^elifednie of the droplets in mtimate mixture materi- 25 
ally increased if a compound, referred to as an emulsifier, is 
added to the immisdble liquids. Usually only one phase 
persists in droplet form f ch* a prdonged poiod of time, and 
this is referred to as the internal phase which is surrounded 
by an external phase. An oil-in-water emulsion is one in 30 
which the external phase (also called the continuous phase) 
conqinses water and the internal phase (also called the 
discontinuous or disperse phase) con^>rises an oil A water- 
in-odl enmlsion is one in v^iich the external phase con^>rises 
an oil and the internal ^fixast oonqidses water. ^5 

Most commercial skin care con^)ositions such as the ones 
containing retinoic add are oil-in-water emulsion systems, 
in accordance with the teadung herein it has been discov- 
ffcd that, in such oil-in-water emulsion systems, certain 
retinoid con^nmnds, in particular, rctinol, retinal, and tixc ^ 
retmyl esters tend to be chemically unstable, Le. they 
degrade, dther by way of oxidation or isommzation, and 
are, therefore, not available to perform in their deshed 
maimer. While tills is not cleariy understood, it is bdieved 
that this degradation occurs as a result of the rapid diffusion 
of oxygen through the external water phase to the internal oil 
phase containing the retin<Hd, and degradation of the retin- 
dd then oconrs. Since the diffusion of oxygen is greater in 
a water phase than an oil phase, an oil-in-water system is 
more prone to such degradation. Precisely why this occurs 
for certain sdected retinoids and not for others, is not yet 
understood. 

The present invention has overcome these difScuMes and 
instead, provides a water-in-oil emulsion coir^sition con- 
taining at least one retinoid compound wherein the physical 
stability of the emulsion and the chemical stability of the 
active ingredients is excellent. 

As described above, the conqwsition of this invention 
employs a chemical stabilizing system sdected from the ^ 
group consistii^ of 

a) a Ghelatmg agent and at least one oil-soluble antioxi- 
dant; 

b) a chelating agent and at least one water-soluble anti- 
oxidant; and 65 

c) antioxidant present in each of the oil and water phases 
of said eanulsion; 



The watcr-solid}le antioxidants which are useM in &e 
con^Kssitions of the present invention include ascorbic add, 
sodinm sulfite, sodium metabisulfite, sodium bisulfite, 
sodium thiosuLfite, sodium fonnaldehyde suifoxyiate, 

5 isoascorbic acid, thiogiycerol, thiosorbitol, thiourea, 
tfaioglycoiic add, cystdne hydrochloride, 1,4-diazobicyclo- 
(2,2 J)-octane and mixtures thereof as well as any other 
known water-soluble antioxidant compatible mlh the otho: 
con]|>onents of the coix^>ositions. 

10 The oil-soluble antioxidants which are useful in the 
cona|>ositions of the present invention indude butylated 
hydroxytoiuenc (BHT), ascorbyl palmitate, butylated 
hydroxyanisole (BHA), a-tocopherol, phcnyl-a- 
naphthylamine, hydroquinone* propyl gallate, nordihy- 

15 droguiaretic add, and mixtures theteof as well as any other 
known oiL-soiubie antioxidant conqjatible with the o&er 
con^nents of the conpositions. 

The antioxidants should be utilized ia a stabilizii]^ effec- 
tive amount and may range in total from about 0.001 to 5.0% 

20 based on the wc^ of the total composition, preferably 
£com about 0.01 to 1.0%. Hie amount of antioxidants 
selected, the amount of and specific retinoid antioxidants 
utilized in the conopositions of the present invention is 
dependent in part on the specific being protected and tbc 

25 processing conditions. 

In certain aspects of ^s invention, the compositions 
indude a chelating agent The retinoid conq)ounds of this 
invention are sensitive to metal ions and in particular to bl- 
and tri-valent cations and in certain instances, appear 

30 degrade rapidly in their presence. The chelating agent forms 
a complex widi the metal ions thereby inactivating them and 
preventing them &om affecting the retinoid conq>ounds. 
delating agents whidi are useful in the con^sitions of tiie 
present invention include ethylenediamine tetraacetic add 

35 (EDTA) and derivatives and salts thereof, dihydroxyethyl 
glycine, dtdc add, tartaric add, and mixtures thereof. The 
chdating agents should be utilized in a stabilizing effective 
amount and may range from about 0.0 1 to 2,0% based on the 
we^t of the total composition, preferably from about 0.05 

40 to 1.0%. 

The retinoid compounds which are useful in the con^w- 
sitions of the present invention consist of ^^tamin A alcohol 
(rctinol), Vitamin A alddiyde (retinal and Vitamin A esters 
(ictinyl acetate and retinyl palmitate). These retinoids are 

45 utilized in the conqwsitions of the present invention in a 
thearapeutically effective amount tbat may range from shoxst 
0.001 to 5.0% by wdght of the total compositions, prefer- 
ably from about 0.001 to 1.0%. 
The skin care compositions of the present invention 

50 comprising a water-in-oil emulsion can be in the format of 
cream or lotion formulations, as desired, by varying the 
relative quantities of the oil and water phases of the emul- 
sion. The pH of the compositions should be in the range of 
from about 4 to about 9, and preferably from about 4 to 

55 about?. 

Minerals oils, animal oils, vegetable oils and silicones 
have all been used in cosmic aeams and lotions of the 
emulsion type. In addition to such oils, other emollients and 
surface active agents have been incorporated in the sucrose 

60 distcarate, sorbitan triolate, polyoxyethylene (1) 
monostearate, glycff ol monodeate, sucrose distearate. poly- 
ethylene glycol (50) monostearate, octylphenoxypoiy 
(ethyleneoxy) e&anol, decaglycerin penta-isostearate. scr- 
bitan sesquioleate, hydroxylated lanolin, lanolin, triglyceryl 

65 diisostearate, polyoxyethylene (2) oieyl ether, caldum 
stearoyl-2-lactylate» methyl glucoside sesquistearate. sotW- 
tan monopalmitale, methoxy polyethylene gIycol-22/ 
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dodecyl glycol copolymer(Elfacos EZOO), polyethylene 
glycol-45/dodecyl ^yccl copolyiner(EIfacos ST9), polyeth- 
ylene glycol 400 distearate, and lanolin daived sterol 
extracts, glycol stearate and glyceryl stearate; alcohols, such 
as cetyl alcohol and laadin alcohol; myristates, such as 5 
isopropyl myiistate; cetyl paimitate; cholesterol; stearic 
add; propylene glycol; glycerine, sorbitol and the like. 
Hdckeners sudi as natural gums and synthetic polymers, as 
wdl as preservatives sudi as m^ylparabcn, butyl paraben, 
|]rc$)ylparaben and phcnaxyrthanoi, coloring agents and lo 
fragrances also are commonly included in such condi- 
tions. Other active ingredients such as sunscreen materials 
and antimicrobial materials may be utilized in flic coiiqx)- 
sitions of the present invention i^ovided fliat they are 
physically and cfaemicaliy coir^atible with the other com- i5 
ponents of tiie con^x^sitions. 

The essence of the present invention is not within the 
specific conqjosition per se of the cream or lotion 
formulation, and any of the many foimnlations or compo* 
sitions of tfie cream or lotion type currently utilized in skin 20 
care preparations can be wnployed provided that it is in a 
water-in-oil emulsion and is chemicalty compatible with the 
retinoid con^unds. The ratio of flie oil phase of tlic 
emulsion to the water phase can be from about 5 :95 to 99: 1. 
Hie actual ratio of two phases will depend on the desired 25 
final product 

The compositions of the present invention can be pre- 
pared by well-known mixing or blending procedures. Each 
phase cf the emulsion is preferably separately prepared with 
all of tiie con^nents contained in the s^apmit phase 30 
except it is usually preferred to omit the retinoid compound. 
The emulsion is then formed normally by adding the water 
phase to the oil phase wifli agitation, and often the emulsion 
is cooled down when the retinoid con^und is added. It is 
prcfened that the portions be prepared under an oxygen 35 
depleted atmosphere such as a nitrogen or argon gas blanket 
Commerdally, it is envisioned that such oxygen depleted 
atmosphere may be obtained by operating under vacuum 
conditions and that the product be stored, prior to use, in 
blind-end containers, preferably aluminum tubes. 40 

The advantages of die invention and specific embodi- 
ments of the skin care conqwsidons prqpared in accordance 
with the present invention are iUustrated by the following 
examples, it will be understood, however, that the invention 
is not confined to the specific lixniUtions set forth in the 45 
individual exan^les, but laihcr to the scqw of flie appended 
claims. 

EXAMPLE I (Conq)arative) 

Three oil-in-watcr emulsions of retinol (Vitamin A 50 
alcohol) were prepared having the % w/w conq)ositions set 
forth in Table 1. These emulsions were prepared according 
to the following procedure. The ingredients shown under the 
heading "Aqueous Phase Ingredients" were added to a first 
^s container equipped with a stainless steel stirrer and 55 
heated with stirring to 75*-85** C. under an argon gas 
blanket. The ingredients shown undo* the heading "Oil 
Phase Ingredients** were added to a second glass container 
equq>ped with a stainless sted stirrer and heated with 
sdiring to about from 85** to 90*'C. under an argon blanket 60 
The ingredients shown under the heading "Retinoid Mix- 
ture" were added to a third glass container equipped with a 
stainless sted stirrer and stirred at room tenq)crature under 
a blanket of argon gas. Stirring was continued in all 
instances until unifonnity was achieved. The Aqueous Phase 65 
Ligredients at 75**-«5* C were then added to the Oil Phase 
Ingredients. During this addition step, the Oil Phase Ingre- 
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dients were maintained at S5°-90° C. widi stilting under an 
aigon gas blanket. The mixture of the Aqueous Phase 
Ingredients and Oil Phase Bigredients was sticred, at a 
temperature in tlie range of S5°-90^ C. and under tiie argon 

5 gas blanket until a uniform oil-in-water emulsion was 
obtained After the resulting emulsion was cooled to about 
SO^SS^ C the Retinoid Mixture was added with sdmng. 
The emulsion was blanketed under argon gas and &e tem- 
peratute was maintained at about 50*^-53"^ C. during &e 
addition of the Retinoid Mixture. After the addition of die 
Retinoid Mixture was complete, die emulsion was gradually 
coded, with stinting and under an argon blanket^ to room 
ten^)ei:ature (approximately 2V C*)* The finished emulsion 
was itcn transferred under argon gas blanketing to blind end 
aluminum tubes (2 ounce size) which were promptly 
cnn^)ed and tighdy capped. The closed tubes were then set 
aside for determinadon of r^ol stability after storage for 
various time periods at various ten^)eratures. Retinol 
degrades under the influence <^ UV light Accordingly, care 
must be taken at all stages of the emulsion preparation 

^ process to protect the letinol from exposure to UVli^ This 
can be accoii^)lished by turning out the lights in the pio- 
cessing area or by conducting the various handling and 
processing steps under yellow light 

^ TABLE 1 



De^gnatkm ABC 



Aqpeous Phase Ihgredieats 



30 



40 



45 



50 



W^q^, 100% 








Propykne Glycol 


4JD0 


4.00 


4jOO 


CazbQiner934 


OjSQ 


0.50 


0,50 


Oil Fiose Ingtedients 








Miz&ite A 


8.75 


8.75 


8.75 


PolysorbatB 61 


1.20 


L20 


1.25 


(IVveen61) 








Dnoetiucoiic 


IjOO 


1.00 


1.00 


Soibitan Stearate 


0^ 


0.80 


0,80 


RetiDcnd Mixtuie 








Ascorbic Acid 


0.00 


0.00 


0.10 


EDIA 


OJOQ 


0,10 


0.10 


Benzyl Alcobol 


030 


0.30 


030 


50%NaOH,q^. jH4.7 








Methyl Paraben 


0.15 


0,15 


0.15 


Propylparaben 


0.10 


0,10 


0.10 


Butyl Paraben 


QJ05 


0.05 


0S)5 


BHT 


om 


0.02 


OJ02 


Fragtaoce 


0.25 


0.25 


0.25 


Retinol (all tians), 


IjOO 


0.86 


0.86 


USP 








Emulsion lypc 


c/w 


o/w 


o/w 



Jxi the above Table i» the ingredient in the Oil Phase 
Ingredients designated as Mixture A consisted of L50 g 
myristyl myristate; 1^ g oleic add (Emcrsol 228); 1^5 g 

55 glyceryl stearate (Emerest 2400); 1:25 g stearic add 
(Emersol 132); 1.00 g isopropyl paimitate; 1.00 stearosyt- 
rimethylsilanc (Dow Coming 580 Wax); 0,50 synthetic 
beeswax; 0.50 g stearyl alcohol; and 0.50 g cetyl aicchoL 
Mixture A was prepared by mixing the indicated ingredients 

60 in a glass container, sttrdng with heat until all ii^edients 
were liquified and unifonnly mixed; pouring the liquified 
mixture into shallow containers; and allowing the mixture to 
cool to ambient tenq>erature. 
Concentrations of all*trans retinol in oil-in-water sanq)les 

65 A, B and C in Table 1 were determined after stOTage for 
various time periods at various tencyperatures. Concextotions 
of retLnoi and other retinoids sudi as retinal (vitamin A 
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aldehyde), letinyl acetate and letmyi palmitate can be dder- 
mined by any suitable analytical procedure. As reported 
hexein^ we detenmned retinoid concentrations by a high 
pexf oimance liquid chromatogr^hy (HPLQ pro^dure in 
whidi the chromatogrE^ was equipped with a reversed s 
phase 5 micron C-8 column (25 cm in lengthx4.6 mm in 
diameter) and a UV detector at 340 nm. Hie sample to be 
analyzed was dihited with a solution of 50% by weight 
m^hand and 50% by weight ethyl acetate to a concentration 
of 18 micrograms^ and &e retinoid was detected at 340 lo 
nm. The gradient mobile phase consisted of an orgamc 
portion con]^H>sed of 5 percent tetrahydroforan in acctoni- 
tnle and an aqueous portion consisting of 0.05N ammonium 
acetate. The solvent program has an initial con[^)os^t^on of 
70% oiganic/30% aqueous which increases linearly to 80% 15 
(Hganic/20% aqueous at 13 minutes, then again inaeases 
linearly to 100% o^anic at 15 minutes, where it stays until 
19 minutes. After injecting 15 microliters of san^le solution 
into the diromatogrq)h, the analytical conditions were run at 
a flow rate of 2 miMn and thermostatically regulated at 40"^ 20 
C The retention time of retinol (Vitamin A alcohol) is about 
6.4 minutes. The retention times of retinal (Vitamin A 
aldehyde), retinyi acetate, andretinyl palmitate are about 7 J 
mms.^ 10.1 mins. and 18.7 mins., respectively. The HPLC 
results were found to be reproducible to better than a 3% 25 
range of standard deviation. 
The results were as follows: 

For San^e A: After twenty-six (26) wedcs aging at zoom 
ten^)erature (21** C±l° C), only 39% of the original amount 
of ail-trans retinol was found in die emulsion* After twenty- 
six (26) weeks aging at 40** C, only diree percent (3%) of 
the odguial amount of all-trans retinol was found in the 
emulsion. It is concluded that an oH-u^water emulsion 
comprising retinol and butylated faydroxytduene (BET), an 
oil-soluble antioxidant, does not have acceptable retinol 
chemical stability. 

For Sample B: After thirteen (13) weels aging at room 
tei]q>erature, 87% of the original amount of all-trans retinol 
was found in the emulsion. After thirteen (13) weeks aging 
at 40° C„ just four percent (4%) of the original amount of 
all-trans retinol was found in the emulsion. After thirteen 
(13) weeks aging at 50° C, no amount of all-trans-retinoic 
add was detected in San^)le B. After twenty-six (26) wedcs 
a^g at room tenq)crature, fifty-seven percent (57%) of the 
original amount of all-trans retinol was found in the emul- 
sion. It is concluded that chemical stability of all-trans 
retinol in an oil-in-water emulsion conqnising all-trans 
retinol, BHT and disodium EDTA (a chelating agent) does 
not have accq)table chemical stabiUty, 

For Sample C: After thirteen (13) weeks aging at room 
ten^Jcrature, sixty percent (60%) of the initial amount of 
all-trans retinol was found in the emulsion, while after 
thirteen (13) weeks aging at 40** C. twenty-three percent 
(23%) all-trans retinol was detected. No amount of all-trans 55 
retinol was detected after Sample C was stored fca: thirteen 
(13) weeks at 50** C. 

After twenty-six (26) weeks aging at room temperature, 
forty-two percent (42%) of the initial amount ^f all-trans 
retinol was found in Saii^>le C; after fifty-two (52) weeks 
aging at room tenq)erature, thirty-one percent (31%) of the 
initial concentration of aU-trans r^inol remained in Sair^le 
C. 

From the foregoing aging results, it is concluded that the 
chemical stability of aU-trans retinol in an oil-in-water 65 
emulsion con^idsing all-trans retmol, an oil-soluble antioxi- 
dant (BHT), a water-soluble antioxidant (ascorbic acid) and 
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a dielating agent (ethylenediammetetraacetic add) is com- 
merdaily unsatisfactory. 

EXAMPLEE 

5 Five water-in-oil (w/o) emulsions of rednol (Vitaniin A 
alcohol) were prepared having the % w/w compositions srt 
f (Mth in Table 2. These emulsions wac prepared according 
to Ihe following procedure. The ingredients shown under the 
headii^ *X>il Phase Ingredients" woe added unda argon gas 

10 blanketmg to a suitable sized glass beaker equipped with a 
stainless steel stirrer andheated with sttrring to SO"" C until 
unif onnly mixed. The ingredients shown under the heading 
"Aqueous Phase Ingredients" were added under argon gas 
blanking to a separate glass container equ^)ped with a 

15 stainless steel stkrer and heated with sttning to 80" C until 
uniformly mh^ed. The pH of the Aqueous Phase Ingredients 
was adjusted to 4J usmg 50% NaOIL The Aqueous Riase 
Ingredients at 80° C were added to the Oil Phase Ingredients 
also at 80° C, with citation to forma water-in-oil emulsion, 

^ this addMon step also being done under an aigon gas 
blanket The use of argon gas blanketing was continued 
through the preparation procedure being described. The 
water-in-oil emulsicHi was homogenized and cooled to about 
50° C. with stirring. The phenoxyrthanol and the fragrance 

2S were then added to the enoulsion. The retind was then added 
to the emulsion which was dien gradually cooled until the 
temperature was below 40° C. The water-in-oil enuilsion 
was transferred under argon gas blanketing to small blind- 
end aluminum tubes wMch were pron^>tly crimped and 

30 t^hdy capped. Care was taken at all stages of the emulsion 
prqwration process to protect the letinol 6om ensure to 
ultraviolet (U. V.) light As mdicated eadier herein, this can 
be accomplished by turning out the l%hts in the processmg 
area or by conducting the various handling and processing 

35 stq)s under yellow light 

TABLE 2 

SanpteNo. 1* 2 3* 4* 5* 

^ Aqueous 

Hiase fagiedients 

Deionized Water, Q-s^ — — — — — 



100% 





Sorbite (70%) 


5^ 


5X0 


5X0 


500 


5.00 


45 


MetixylFaiabea 


030 


030 


030 


030 


030 




Asoor^ Acid 


0.00 


0.10 


OjOO 


OJOO 


0.10 




EDTA 


0.10 


0.00 


0.00 


OJOO 


0.00 




Oil Phase Ii^gredients 














Zjgfat Mioetal oil 


2Sj00 


25W 


2500 


25JO0 


25.00 


50 Propyl Psoaben 


0.20 


0.20 


0.20 


030 


0.20 




EI£ko5C>26 


6jao 


6.00 


6jOO 


6j00 


6.00 




Elfacos&-200 


5j00 


5XX) 


5O0 


500 


5-00 




ElfiacosST-9 


3.00 


3.00 


3O0 


3X)0 


3.00 




SteafoxjrtruDetjbyl- 


1.00 


ISX> 


IXX) 


IXX) 


1.00 




silane (Dcnr Cantmg 












55 


580^) 














DTTiirthimnft, 50 Csdc 


1.00 


1.00 


IjOO 


1.00 


1.00 




BHT 


0.00 


005 


OOO 


OJQS 


0.00 




PheooKyeliianol 


lOO 


1.00 


lOO 


100 


LOO 




(pfesemtive) 










0.25 




FzagiaDce 


0.25 


0.25 


0.25 


0.25 


60 


Rednol (alktrans), 


0345 


0345 


0345 


0345 


0.342 


USP 




























4,7 














EmulsioQ lype 


w/o 


w/o 


w/o 


w/o 


w/o 



*Coiiq»i8trve Examples 

65 

The water-in-oil emulsions of Table 2 were stored at 50* 
C. for periods of one (1) and two (2) weeks and then 
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analyzed by &e HFLC technique described earlier heiein to 
dctennine the aniDimt of retinol remaining in the saix^>les. 
The results of flie analysis were as follows: 











% of Original AxnooDt Of 








WL % 


RetindR^ 


^niflinttig 


Tkb1e2 


Wt% 


wt % 


Asccxbic 


After Amnff at 50»C. 


Sample No. 


BHT 


EEHA 


Add 


I Week 




1 


0.00 


0.10 


0.00 


90 


65 


2 


0.0S 


0.00 


0.10 


99 


90 


3 


0.00 


OJOO 


QJOO 


75 


85 


4 


ao5 


0.00 


OjOO 


95 


SS 


5 


0.00 


0X30 


0.10 


93J 


70 



10 



15 



The following condusions may be drawn from the above 
test data: 

A water-in-oE emulsion of retinol containing neither an 
odi-soluble antioxidant, a water-soluble antiooddast nor a ^ 
dielating agent (Table 2, conp^arative Sample 3) retained 
only 15% of its initial amount of retind after one week aging 
at 50* C After two weeks aging at 50^ C, die analytical 
results indicated that 85% of the original amount of retinol 
remained in comparative Sanqile 3. This figure of 85% was ^ 
thought to be inaccurate in view of the fact that only 75% of 
the ordinal amount of retinol remained after one week 
aging. In any event, the chemical stability of retind is poor 
and this einulsion cannot be considered the basis for a 
commercial product having acceptable long tenn chemical ^ 
stability of retinoL 

A water-in-oil emulsion of retinol containing a wat^- 
soluble antioxidant (ascorbic acid) but containing neither an 
di-sohible antioxidant or a chelating agent (Table 2, comr 
parativeSanq)le 5) was found to retain 93.5% of its original 35 
concentration of rctmol after one week aging at 50" C This 
represented somewhat of an in^ovement in chemical sta- 
bility of retinol conq)ared to comyparative Sample 3 of Table 
2 under the same storage conditions. However, after two 
weeks storage at 50"* C, only 70% of the original amount of ^ 
retinol remained in comparative Sample 5, Table 2. In view 
of the nqpid fall off and low values con^ative Sanqjle 5 of 
Table 2 cannot be the basis for a commercial product having 
acceptable long term chemical stability of rctinoL 

A water-in-oQ emulsion of retinol containii^ an oU- 45 
soluble antioxidant (BHT) but containing neither a chelating 
agent nor a wata-soluble antioxidant (Table 2, comparative 
Sample 4) was found to retain 95% of its original concen- 
tration of retinol after one week aging at 50*" C. and falls off 
rapidly to a low vahie of 85% after two weeks aging at the 50 
same temperatuFe. This represents somewhat of an ia:^>rove- 
ment over die chemical stability of retinol in comparative 
Sample 3 and comparative Sample 5 of Table 2. In view of 
the rapid decrease in retinol concentrations after two weeks 
and the relatively low quantity retained as retinol at that 55 
time, conq>arative Sample 4 of Table 2 is not suitable as the 
basis for a commercial product having acceptable chemical 
stability of retinoL 

A water-in-oH emulsion of retinol containing a chelating 
agent (Le. ethylenediaminetetracetic acid, EDTA but neither 60 
a water-sduble antioxidant nor an oiL-soluble antioxidant 
(Table 2, Sanq>le 1) was found to retain 90% of its original 
concentration of retinol after one week aging at 50° C and 
65% after two weeks aging at the same ten^)erature. This is 
poor chemical stability and emulsion Sample 1 of Table 2 65 
cannot form the basis for a commercial product having 
acceptable long term chemical stability of rednd. 
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A water-in-oil emulsion of retinol containing an oil- 
soluble antioxidant (BHT) and a water-soiubie antioxidant 
(ascorbic add) but containing no chelating agent (Table 2 
Samplft 2) was found to retain 99% of its original conccn- 

5 tiation of retinol after one week aging at 50** C. and 90% 
afto: two weeks aging at the same ten^)erature. This is good 
chemical stabOity and hence emulsion ample 2 of Table 2 
could form the basis for a commercial product having 
acceptable long term chemical stability of retinoL 

10 To summarize^ water-in-oil emulsions containing retinol 
were found to be unsuitable when no chemical stabilizing 
system was en^)loyed (comparative San^le 3), when only a 
did^g agent was en^>loyed (comparative Sample 1), 
when only an oil-soluble antioxidant was enq)loycd 

15 (conq>arative San^le 4) or when only a water-soluble anti- 
oxidant was en^doyed (comparative Sample 5). Surprisingly 
and for reasons totally unknown to us at this time, when both 
a water-soluble and an oil-soluble antioxidant w^e 
employed (Sample 2), the resulting con^)Osition exhibited 

20 chemical stalHlity. 

EXAMPLEm 
Water-in-oil emulsions con^nising retinol were prepared 
having the coix^>ositions given in Table 3. These enmlsions 

25 were prepared by the same general procedure used to 
pr^Mffe the watcr-in-dl emulsions given in Table 2. After the 
water phase ingredients were added to the oil phase ingre- 
dients as described hereinabove, the remaining ii^edients 
were added to the resulting water-in-oil emulsion in the 

30 OTder set forth In Table 3, with retinol being the last 
coQ^ment to be added. As indicated earlier, the emulsions 
were prepared under argon gas blanketing (other inert gases, 
e.g. nitrogen oc carbon dioxide could be used, if desired) to 
minimize the possibility of entraining oxygen during the 

35 various mixing steps. Measures were taken (as described 
above) to minimize die exposure of retinol to UV lig^it 



TABLES 



40 



50 



55 



60 



San^le No. 


1 


2 


3 


Aguecus Flasse Ingredients 








Deiooized Water, q^. 








100% 








Sotbitol, (70%) sohL 


5X30 


5.00 


5.00 


MbO^I Paraben 


0^ 


030 


030 


Propyl Psraben 


0^ 


0.00 


0.00 


EDlAt ^sodium salt 


0.00 


0.10 


0.10 


Aaoatbic Acid 


0.00 


0.10 


0.10 


Oil Fbase Ingredients 








El£icosK-200 


5.00 


5.00 


5jOO 


Elfecos ST-9 


3.00 


3j00 


300 


E1&0OSC-26 


5.00 


6X)0 


6j00 


Mineral oil 


25D0 


75J00 


25W 


BHT 


OJOS 


0.00 


005 


SteatoxytrimellQrl- 


1.00 


1.00 


lOO 


silane (Dow Coming 








580 Wk) 








DiniBducoce, 50 Cstk 


IjOO 


1:00 


IDO 


Prc^L Paraben 


0.00 


0.20 


0.20 


Dawkil200 


0.10 


0.10 


0.10 


(preservative) 








ESyjA, disot^um salt 


0.10 


OXK) 


OW 


I^Vgrance 


0.25 


0.25 


0.25 


Rednol (Vitamin A 


0,86 


0345 


0345 


akt^i),XJSP 








50% NaOH, q^. pH = 4.7 








Emulsion lypc 


w/o 


w/o 


w/o 
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The watcr-in-oil emulsions of Table 3 were stored for 
various periods of time at various temperatures and then 
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analyzed by the HELC tedudqne described herein to deter- 
mine Ihe amount of retinol remaining th^ein. The results of 
these tests were as follows: 



■ ■ 5 
TEST RESULTS 











% of Original Amotmt of 










Retiiiol RemainiQg A&er 13 


Sample 


Wt% 


EDIA 




WeebAjdn« 


No 


BET 


Wt% 


Add 


21* C. 40* C, 50" C. 


I 


0.05 


0.10 


OjOO 


97 89 83 


2 


0,00 


0.10 


oao 


93 89 * 


3 


0.05 


0.10 


0.10 


100 96 94 
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data not svailahle) „ 



R can be seen from die above Test Results that water-isr 
dl emulsions comprising rednol, a dielating agent and 
dlher a water-soluble antLOQcidant or an oil-soluble antioxi- 
dant retain greater than 90% of dieir original concentration ^ 
of retinol a&er being aged for 13 wteks at room temperature 
(2P €.)• These same emulsions retain at least about 89% of 
their <siginal concentration of retinol after being aged for 13 
weeks at 40° C 

25 

It will further be seen tiiat a water-in-oH emulsion com- 
prising retinoid a dielating agent a water-soluble antioxidant 
and an oH-^olable antioxidant (Table 3 r Sample 3) was found 
to retain 100% of its original amount of retinol after 13 
weeks aging at room temperature. 96% of die ordinal 
amount of retinol aftex 13 weeks aging at 40^ C and 94% of 
the original amount of retind aft^ 13 weeks aging at 50^ C. 
The same emulsion was found to retain 97% of its original 
amount of rednol after 26 weeks storage at 2V C, 92% of 
its ordinal amount of retinol after 26 weeks storage at 40^, 
and 95.3% of its original amount of retinol after 52 weeks 
st<^e at xocm teQ$)erature. 

EXAMPLE IV 

Two water-in-oil emulsions, one conpising retinyl ^ 
achate and the other comprising retinyl pahnitate, were 
prepared having the % w/w composidons set forth in Table 
4, Samples 3 and 4, respectively. These two water-in-^il 
emulsions were prepared by die same general procedure 
used to prq>are the water-in-oil emulsions shown in Tables 
2 and 3. 

For con^sarison |Hirposes, two oii-in-water emulsions, 
one ccnqdsing retinyl acetate and the other comprising 
retinyl palmitate, were prepared having the % w/w compo- 
sitions shown in Table 4, con^arative San^les 1 and % 
respectively. These two oil-in-watcr emulsions were pre- 
pared by the same general procedure used to prepare the 
dl-in-water emulsions shown in Table 1. 



TABLE 4 



Sample No. 


i* 


2* 


3 


4 


Aqoeoos Phase Ingredients 










D«05uzcd Water; qjs. 










100% 










Scrbitot, (70%) sain. 


OXX) 


0.00 


5.00 


3.00 


Me&ylPataben 


0.15 


0.15 


030 


030 




0.10 


O.iO 


0.10 


aio 


Aaoocbk: Acid (AA) 


0.10 


0.10 


0,10 


0.10 


Carbopoi934 


0.50 


0.50 


0.00 


0.00 


Propylene Gtycol 


4XX) 


4.00 


0.00 


0.00 



60 
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TABLE 4-continued 



San^kNo. 1* 2* 3 4 

5 Oil Phase fagrediente 



EI&COSE-200 


0,00 


OjOO 


5X30 


5X30 


EI£9kcosST-9 


OjOO 


OXX) 


3X)0 


3.00 


EI&COSC-26 


0.00 


00) 


6XX) 


6X)0 


Mniendoil 


OXX) 


0X30 


25X)0 


25X)0 


10 BUT 


0j02 


0X)2 


0X)5 


0X35 


Steafozytiiiue^l* 


OjOO 


0X30 


1.00 


1X30 


sUane (Dow COTEung 




















I>is»tluooQet 50 Cslk 


IjOO 


1X30 


1X30 


1X30 


Propylparaben 


O.IO 


0.10 


0,20 


0.20 


X5 Butyl Faraben 


0.05 


0X)5 


OXX) 


0X30 


MiztDse A 


8.75 


8,75 


0X30 


0X30 


Adacd€0 


0.80 


0,80 


OXX) 


0X)0 




1.20 


1.20 


om 


0X30 


DomiaOO 


OjOO 


0X30 


0.10 


0.10 


BesnylAkohol 


0.30 


0.30 


0X)0 


OX)0 


Retm^ Pahnitate 


0.25 


0.25 


0.25 


0.25 


0.00 


0.64 


0X30 


0.76 


Retxiqd Acetate 


0397 


0JX3 


0.45 


0X30 


50%NaOH,qj.H = 4.7 










Emolaioa lype 


o/w 


oNt 


w/o 


w/o 


*Ooiitparative 

25 



Li the above Table 4, Mixtore A consisted of 1.50 g 
myristyl myristate; 1^ g oleic add (Emcrsd 228); 125 g 
glyceryl stearate (Emerest 2400); 1,25 g stearic add 
(Emersoi D2); 1.00 g isopropyl palmitate; 1.00 stearoxyt- 

30 rimcfeyMane (Dow Coming 580 Wax); 0.50 synthetic 
beeswax; 0.50 g stearyl alcohol; and 0.50 g cetyl alcohol 
Mixture A was prq>ared by mixisg the indicated ingredients 
in a gllass containcTt stining with heat until all ii^edients 
were liquified and unifonnly mixed; pouring the liquified 

35 mixture into shallow containers; and allowii^ the mixture to 
cod to ambient te3i^)erature. 

These four emulsions, after being packed off into dosed 
two-ounce aluminum tubes, were stored for various time 
pedods at various teixq)eratures. The emulsions wore ana- 

40 lyzed by the previously mentioned HPLC analytical 
procedure, to determine the amount of retinyl ester present 
after the various storage periods. Hie results of the tests were 
as follows: 

45 

TEST RESULTS 

1^16 4 Eoiulr 







sion 


Wt% 


Wt% 


Wt % % of Oxigmal Amouot of 




No. 


Type 


BUT 


EDfIA 


AA Retinyl Ester Ranaining 


50 ■ 


1 


0^ 


0X32 


0.10 


0,10 l%afier6d^sat50«C. 




2 




0.02 


0.10 


0,10 27% after 6 iys at 50* C. 




, 3 


w/o 


0X35 


0.10 


0,10 91% after 13 wks at 21- C. 
58%afterl3wksat40»C. 
16% after 13 wks at 50* C. 


55 


4 


w/o 


0.05 


0,10 


0.10 100% after 13 wks at 21* C, 










96% after 13 wks at 40* C. 
85%afterl3 wlcsat50*C. 
973% after 26 wks at 21* C. 
90%after26wkftat40*C. 
94% after 52 wks at 2r C. 



As can be seen from the above test results, the oii-in-water 
emulsion comprising retinyl acetate^ BUT, ascorbic add and 
EDTA (Table 4, comparative Sample 1) retained only one 
percent (1%) of its original amount of retinyl acetate after 6 
65 days aging at 50° C Thus it is seen that tibe chemical 
stability of retinyl acetate in the oil-in-water emulsion is 
very pooc: On the other hand« the chemical stability of ictinyl 



15 

acetate w as found to be very good in a water-in-oil emulsion 
conpising retinyl acetate^ BHT, ascoitic add and EETA 
(Table 4, Sa2X^)le 3). Hie test results show that when retmyl 
acetate is formulated in the mentioaed water-in-oil 
emulsion, ninety-one percent (91%) of the original amount s 
of retinyl acetate is retained after 13 weeks storage at room 
ten5)eratcre (21** C), fifty-c^t percent (58%) of the raigi- 
nal amount of retinyl achate is retained after D weeks 
storage at 40* C and sixteen percent (16%) of the original 
amount of retmyl acetate is retained after 13 weeks storage lo 
at50'C 

It can also be seen from&e testresults that an oH-in-water 
emulsion conpising rainyl palmitate, BHT, ascorbic add 
and HEXFA (Table 2, ccioparative San^le 2) retained just 
twen^-sevcnpacent (27%) ofits original amount of retinyl is 
palmitate after 6 days aging st 5(fC Thus, it is seen that the 
chemical stability of retinyl palmitate in an oil-in-water 
emulsion is not satisfactory* In contrast, the diemical sta- 
bility of retinyl palmitate was found to be excellent in a 
watcr-in-oil emulsion conqirising retinyl palmitate, BUT, 20 
ascorbic addand EDTA (Table 4« Sample 4 ). As can be seen 
from the test results, when retinyl palmitate was formulated 
in the motioned water-in-oil emulsion, 100%, 96% and 
85% of the cdginal amount of retinyl palmitate was retained 
after D weeks aging at room temperature (2^ C), 40* C, ^ 
an 50* C, rcspcctivdy. 973% and 90% of the original 
amount of rednyl palmitate was found to be r^ained after 26 
weeks aging at room teiiq>erature (21* C), and 40"* C, 
respectivdy. 94% of tiie original amount of retinyl palmitate 
was found to be retained after 52 weeks aging at room ^ 
temperature (21* C). 

EXAMPLEV 

Awater-in-oil cream composition was prepared according 35 
to the following procedure. In a suitable sized glass beaker 
held under argon gas blanketing and fitted with a stainless 
sted stirrer 250 g mineral oil, 2 g propylparaben, 60 g 
Elfacos C-26, 50 g Elfacos E200, 30 g Elfacos ST-9, 10 g 
stearoxytrim^ylsilane, 10 g dimethicone (50 cstk), and 05 ^ 
g butyiated hydroxytoluene (BHT) were heated to 80* C 
and mixed. In a sqparate glass container, also held undo: 
argon gas blanketing and fitted wi& a stainless stcd stiner, 
i^yproximatdy 520 g ddonizcd water, 50 g sorbitol solution 
70%, 3 g methylparaben, 1 g disodium edetate and 1 g 45 
ascorbic add were mixed, adjusted to pH 4,7 with dilute 
sodium hydroxide, heated to 80° C and dien added to the 
first mixture witii agitation and under argon blanketing to 
form a water-in-oil emulsion. The emulsion was homog- 
enized and cooled to about 50* C. with mixing and main- ^ 
taining the argon gas blanketing. 1 g Dowidl 200 preser- 
vative and 2.5 g firagrance followed by 3.45 g of retinol were 
added. Ddonized water was added to return the batch weight 
to 1000 g and the bateh was mixed under argon gas 
blanketing until uniform and die ten4)erature was below 40* ^5 
C The finished batch was filled into blind-end aluminum 
tubes under argon gas blanketing and had the following 
foonulation: 



Ingredient %wfw 



miaeialoU 25.000 
hjrdroEzyoctacosanyi bydroxysteaiate 6.000 
P&COSC26) 

sorbitol sohxtkm, 70% 5.000 

mcdra^ PEG-22^dodecyI glycol 5.000 65 

copolymer (Ei&cos E2(X3) 
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-condnued 



iDgiediteat 



% w/w 



EEG45/dodecyigtycoI 3^ 
5 copolymer (SfacosSTO) 

stearoxytrimethylsiiaM J-JJJ: 

ifimefliicoDeCSOcstt) 

VitaininAaIc6hDl(»tinoi)* 

mefty^taraben 

fr?gntDoc 
10 pio|*ylpMaben 



0^ 
0^ 



Q^«nl5(Dowicil200) 0.100 



aacorticacid ^ 
butylatedhydroxytDlueDe ^ 



IS 



HD-liaos (USP) 



TlB rcsultiM water-iiMjjl emnlsion was found to retain 
100% of its orioBal amonnt of retiiicd after 4 we^ aging 

20 atroomteinp«ature(21<'C).97.8%aftteoriginda^^^ 
of xetinol was retained after 4 weeks aging at 40 C 
96.6% of the original anmunt was retained after 4 weete 
aon at 50» C After 13 weeks aging, the emulsion retmed 
^f (blowing percentages of its originai 

25 99.1%atroomtcinpaature;96^%at40''C.;and94%at50 
CAfter 26 weeks j«lng, the emulsion retained die following 
percentages of its otigLnal amount of retinol: 97% at room 
^i^e and 92%%t40» C Has is excdlent diemical 
stability of die retinoL 



30 



EXA14PLEVI 



A water-in-dl cream conqwsition was prepared m accor- 
dance with the procedure of Example V with the f^<»f£ 
retinol being increased to 1.25% w/w and consists of the 
following ingredients: 



jogtedieot 



% w/w 



. , ., 25.000 

l^droiyoctacosanylhydroiystearate 5-000 

^l&co8C26) 
aoibitolsolatiDn,70% 
in6&aryPEG.22/dodccyl glycol 
copo^(ElfecosE200) 
JEG-*5/dodecylgtycol 
copolymer (Hfacos S19) 
steacQEiytriincthylsilanft 
<JiiDe&iccac(50csflt) 
Vilania A alcohol (ictinol)* 



AS 



50 



ft--™™* 0^ 

^^ 0.200 

QuatcmiTini 15 (Dowicil 200) O.IOJ 

disodhaaedetate ^'JXi 
ascctrbic acid 
butylated hydcaxytolueoe 



0400 
0.100 



55 



60 



drioi^wat er qii. to lOOiXX) 

*aU-trans (USP) 

The resulting water-in-oU emulsion retained 93% of its 
origiiial amount of retinol after aging for 13 weeks at room 
temperature (2P C). 

EXAMPLE Vn 

A water-in-oil cream conqwsition was prepared in accor- 
65 dance with the procedure of Exan^dcV with 0.5 g propyl 
gallate repladng the butylated hydroxytoluene and omitting 
ascorbic add. Tlie coii^>osition consisted of the foUowmg 



ingredients: 
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% w/w 




imneialoil 


25.000 






5.000 




(ElfacosC26) 






soifoitol soktianr 70% 


5.000 




xDetbcxxy FEO-22^dodec3^ gfycol 


5.000 




copol;iDer (El&cos £200) 






ISO-45/d)decylgltrcoi 


3j00O 




c^lymer (Bl&cos SrZ9) 






steamiytrimedq^ailane 


LOOO 




dimftlHcqnc (50 cstk) 


1.000 




Vitamin A akdiol (letiinl) 


0.345 






0.300 






0.250 




pfOpy^ar^Ko. 


a20o 




Quatemium 15 (Dowkil 200) 


aioo 




disodiutn edetalB 


0.100 




pcppyl gallatB 


aoso 




tatylaled bydioxyiohieDe 


0000 




ascQitnc ackl 


OJOOQ 




50% aqueous NAOH 


to ^ 4.7 




distilled water 


q^tolOOjOOO 





5 
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The resulting watcr-in-oil enuilsion coixq>osition was an 
off-white, water-in-oil aeam which was found to retain 91% 25 
of its originai ictinol concentration after 2 weeks aging at 
room tempcratare (21° C), 84.8% after 2 weeks aging at 40° 
C and 86.8% after 2 weeks aging at 50** C The emulsion 
was found to retain 79% of its original amount of retinol 
after 8 weeks aging at room temperature (21** C.)* 58% after 30 
Swedes aging at 40** C, and 65% after 8 weeks ^ing at50° 
C The emulsion was found to retain 77% of its origmal 
amount of letinol afte^ 13 weeks aging at room tenq>erature, 
78% after 13 weeks aging at 40° C. and 59% after 13 weeks 
aging at 50° C 35 

EXAMPLE Vin 

A water-in-oil aeam coni^sition was prepared in accor- 
dance with the procedure of Example V widi 0.5 g nordi- 
hydroguiar^c add replacing the butylated hydroxytoluene 
and omitting the ascoibic add. The conq)osition consisted of 
the following ingredients: 



Ingzedient 


% w/w 


mineral oil 


25.000 


l]ydioiyoctacosa2iyl bydroxysteanUe 


5.000 


CE1£bcosC25) 




scnbitol solution, 10% 


5.000 


metboxy FBQ-22/dodecyl glycol 


5,000 


copolymer (Elfitcos E200) 




PEO-45/dodecyl glycol 


3.000 


copolymer (EI&cos ST9) 




steaxoxytiimctfaylsUane 


1.000 


dimethicone (50 cstk) 


LOOO 


Vitamin A alcobol (letiiiDl)* 


0345 


metbylparaben 


0300 


tisgnutce 


0.250 


propylparabea 


0.200 


Quatemium 15 (Dowicil 200) 


0.100 


diaodium edetate 


0.K)0 


xxndihydroguiaretic acid 


0.050 


butylated Ly dioxy tolueoe 


0.000 


ascorbic acid 


0.000 


509b aqueous KaOH 


to pH 4.7 


dekmized water 


q.s. to IQOJXO 



50 



55 



•all-trans (USP) 

65 

The resulting water-in-oil emnlsion composition was 
found to retain 96.8% of its original amount of retinol after 
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2 weeks aging at room ten4)eatare (21** C), 87.6% after 2 
weds aging at 40'' C. and 91^% after 2 weeks aging at 50** 
C The con^osition was found to retain 912% of its onginal 
amount of retinol after 8 weeks aging atroom tenq)eratare, 
5 72.6% after 8 weeks aging at 40* C. and 50.8% after 8 weeks 
agii^ at 50^ C* The cQ]ip)sition was found to retain 9L6% 
of its od^inal amount of xetinoi after 13 weeks aging at room 
temperature, 69.0% after 13 weeks aging at 40® and 
593% after 13 weeks aging at 50* C 

10 

EXAMPLE rX 

A water-in-oii cream con]|)osition was prepared in accor- 
dance with the procedure of Example V with 0.5 g mono- 
thio^ycerol replacing the ascorbic add and omitting the 
butylated hydroxytoluene. The coii^K>sition consisted of the 
following ingredients: 



25 



30 



35 



IhgreHient 


% w/w 


miDeiai oil 


25.000 


l]ydco3yoctacosai]yl bydroo^stcarate 


5jOOO 


^I&cosC25) 




soibttol soludoD, 70% 


5^ 


sietboxy FBO-22Aiadecyl glycol 


5J0O0 


copolymer (El£acos K200) 




FBG4Ayodecyl glycol 


3SXX) 


cGpoIymcr (Qfacos SB) 




steanxcytiinietbylstlaae 


ISXX) 


c&nethkoQe (50 cstk) 


1.000 


Vitstmm A alcoiiol (retinol)* 


0345 


metibylpankbcQ 


0300 


frsgcaDce 


0^ 


piopyljpatabeii 


0200 


Quatermuu 15 (Dcrwicil 200) 


0,100 


disodhm «detate 


0400 


izxsiDtfasc>g;lyoeiol 


Oj050 


bu^wted liydruxyloloeoe 


0.000 


ascorbic acid 


0.000 


50% aqaeous NaOH 


qA to pH 4.7 


dexmized water 


q.s. to lOOiXX) 



♦alttrans (USP) 



^ The resulting water-in-oil emulsion con^sition was 
found to retain 92,8% of its original amount of retinol after 
4 weeks aging at room tonperature (2V Q), 92.8% after 4 
weeks aging at 40** C, and 90.4% after 4 weeks aging at 50** 
C. The con^}osition was found to retain 90.8% of its original 
level of retinol after 8 weeks aging at room ten^)eraturc, 
82.4% aftff 8 weeks aging at 40*' C, and 653% after 8 
weeks aging at 50° C. The conq>osition was found to retain 
80% of its criginai level of retinol after 13 weeks aging at 
room temperature, 623% after 13 weeks aging at 40** C* and 

^ 65.7% after 13 weeks aging at 50** C. 

EXAMPLE X 

A watcr-in-oii aeam composition was prepared in accor- 
55 dance with the procedure of Example V with LO g sodium 
metabisulfite replacing the ascorbic add and consisted of the 
following ingredients: 



BigtecHent % w/w 



xmncral oil 25.(XX) 

l^droxyoctacosaoyl liydroxystearate 5.000 
0BIfiacosC26) 

soibitol sohidan, 70% 5.000 

metfaoxy EEG-22/dodecyi glycol 5.000 
copolymer (Elftcos E200) 

FEa45/dodecyl glycol ZSXSO 
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-continued 



Ingredient 



copolymer CE1&C0SST9) 

stearaKytrimediytsthDe J-OOO 

(£n»fliiconc(50cstlc) *-000 

^Wtimin A alcohol (retuol)* 1-250 

^agiaace 
inopyJ^arabea 

Qottenuum 15 (Dowicil 200) 

<£flodiamedetate 0-^00 

sodnmmetalttsalfite ^'^^ 

buQ^hfiedhydrajytohienc 0.100 
ascoibicacid 

50%«J»o«sNaOH '^'^^f^Tl. 

deionizedwate^ q^. to ICOjOOO 15 

«all-trai» (USF) 

After 13 weeks ^ing, decomposition was found to retain 
96% of its original level of retinoL 



0500 
0.250 

0.200 

0.100 10 



EKAMPLEXI 



A water-in-oil cream con^KJsition was prepared in accor- 
dance wife Ihc procedure of Example V with 0.5 g sodium 
foonaldehydc sulfoxylate repladi^ die ascorbic add and 
(Hnitting the butylated hydroxytolnene. The composition 
consisted of the following ingredients: 



20 



25 



30 



nm^oil 23.000 

l^di037octaoosaiiyl hydioxyatearate 5.000 
(a6co5C26) 
aoibitol8tAition,70% 

zntetboxy PEG-22^dodecyl glycol 5.000 
copolyinerpfecosE200) 35 

IEG45/dafccyl glycol 3-000 
copaiynier(El&cosSn9) 

stem i uyiiiu ieiiylsilape 1-000 

diineflucone(50cs±) 1-000 

Vitamin A alcohol (lednol)* 0.375 
meUiQ^^yaiaben 
fiagvaucc 
uto^lparabeo. 

Quatemmn 15 (Ekwica 200) 0.100 

tfisodiimiedBtatB 0.100 

ao^um fbnnakkhyde suilbxyUte 0.^ 

butyUted hydiorytohane " 
ascotbic acid 

50% aqueous NaOH q.s. to 1^4.7 

deiomzed water q-s. to 100^ 



0.300 

0.250 '^O 
0.200 



0.000 

0.000 45 



*all-tians (USP) 

The resulting watcr-in-oil emulsion composition was 50 
found to retain 92.4% of its original amount of retinol after 
4 weeks aging at room tenq)eraturc (2^ C), 98% after 4 
weeks aging at 40° C, and 92% afta: 4 weeks aging at SO'' 
C The composition was found to retain 84.4% of its original 
level of rc^ol after 8 weeks aging at room temperature, 55 
84.4% after 8 weeks aging at 40° C. and75.7% aftca: 8 weeks 
aging at 50** C. The con^position was found to retain 80% of 
its original level of retinol after 13 weeks aging at room 
tcn^wrature, 723% after 13 weeks aging at 40** C, and 
72.1% after 13 weeks aging at 50° C 60 

EXAMPLE Xa 

A water-in-oil cream conqwsition was prepared in accor- 
dance with the procedure of Example V with 0.5 g 1,4 
diazoM(^cloK2*2;i)-octane replacing the ascorbic acid and 65 
omitting the butylated hydroKytoluene. The composition 
consisted of the following ingredients: 
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Ingredient %vr/w 



15 



20 





2SJO0O 


Lydroxyoctacosanyl i^droxystearate 


5JQ0O 




sxm 


soibitol solufmti 


vaB&saxy FEG-22/dodecyi glycol 


SJXO 


copolymer (Elfacos E200) 




FEO^S/dodecyl glycol 


SJOOO 


cqpolyincr (IS&cos SIB) 


1.000 


GHv4U vJLw 1 1 III! fPM*y jMHiioi 


dfmeihicaDe (50 cstfc) 


ISXO 


Aataamn A alccmoi (letmol)* 




medQrlpozaben 


0300 


&agisnce 


0.250 


propy^aiaben 


0.200 


Quatemhsn 15 (DowicU 200) 


aioo 


<£sodiuin edetate 


0.100 


l,4-diazobicyckK2,2,2>-octeno 


0X350 


btdj^ated byckoxytohieoe 


OjOOO 


ascorbic acid 


OjOOO 


50% aqueous NaOH 


qj. topH4J 


dekstized water 


q^. to IOOjOOO 



^aO-trans (USP) 



The resulting water-in-oil emulsion composition was an 
off*wtiite cxeam and was found to r^ain 91.8% of its odginal 
amount of retinol after 13 weeks aging at room temporature 
(21** C). 

The following Bnaxnplcs illustrate still further embodi- 
ments of the present invention. 

EXAMPLE Xni 

A water-in-oil cxeam composition was prepared in accor- 
dance with tb& procedure of Exanqde V and consisted of the 
following ingredients: 



40 



mineral oil 


25jOOO 


Igrdroxyoctacosanyl hydroxysteaiatB 


5jOOO 


<Bl£acosC25) 


5.000 


sorintol sohiticHi, 70% 


metiracy PEG-22/dodecyl glycol 


5SXX> 


copolyiner (Etfacos £200) 




IGQ-45/dodecyl g^col 


dSXJO 


copolymer CBl&cos S79) 




stearoxytrimetfaylsilaDe 


1.000 


rfmiftt1iW>ne (SO c«t1c^ 


1.000 


^tamin A alcoliol (retiool)* 


0.125 


meOiylparaben 


0300 


fragnnce 


0,250 


pcopylpaxaben 


0,200 


Quatendum 15 (Dowidi 200) 


0.100 


(£sodium cdetate 


0.100 


sodimn bisulfite 


0.100 


botylated hydroxytolueoe 


0.100 


50% aqueois KaOH 


q,s, to pH 4.7 


desonized water 


qs. to 100.000 



*aU-tcaQ5 (USP) 



The resulting water-in-oil emulsion was an off white 
cream. 



«> E?CAMPUEXIV 

A wat^-in-odl cream composition was prepared in accor- 
dance with the procedure of Exan^le V with the addition of 
20 g silicon dioxide to die phase containing the mineral oil 
65 and consisted of the following ingredients: 
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% w/w 



nuoeral oii 


25.000 


Sij^dioxyoctacosanyl l^diuxysteaiatB 


6.000 


(El&cos C26) 




sozbitol sohi^fHi, 70% 


5.000 




5.000 


copolyineT (Elfitoos B200) 




P£0-45/dodecyl glycol 


3.000 








2.000 




1.000 




1,000 


^^jtanmi A akobol (lednol)* 


0.345 




0.300 




0.250 




0.200 


Qoatemhim IS (Dowidl 200) 


0.100 


disodium edetalft 


0.100 


aacozbic acid 


0,100 


bntylfiled l^ydiDxytoloeoe 


0,050 


50% aqueous NaOH 


q.». to ^ 4.7 


dekmized water 


qj. to 100,000 



5 
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♦all-^ans (USP) 



The resulting water-in-oa emulsion oon^sition was an 
off-white cxeauL 

25 

EXAMPLE XV 

A xetinol acam con]f)osition was prepared acccnding to 
the following procedure. In a suitable sized glass beaker 
blanked with argon gas and fitted with a stainless sted 3Q 
stiircr 10 g PVP/Eicosene Copolymsx, 5 g Fhwioxyethanoi, 
2.45 g Polysorbate 20, 1.54 g DLtncthiconc, 10 g Arlacd 
481, 25 g PEG-7 Hydrogenated Castca: Oil, 15 g C12-15 
Alcohols Benzoate, 85 g Cetearyl Octanoate, 20 g Silicon 
Dioxide, and 025 gBHT were heated to 80** C and mixed. 35 
In a separate glass container, also blanketed with argon gas 
and fitted with a stainless steel stirrer, approximately 325 g 
Purified Water USP, 0.5 g Ascorbic Add, 0.5 g Disodium 
EDTA and 1.5 g Xanthan Gum were mixed, adjusted to pH 
4.7 with dilute sodium hydroxide Q.S., heated to 80* C. and 
added to the first mixture with agitation to form a water-in- 
dl emulsion. The emulsion was homogenized to fur&er 
refine the pardde size and was cooled to about 50* C. with 
ordinary mixing. 0.25 g Eragrance and 0.9285 g Retinol 
were added and Purified Water was added to return the batch 45 
wd^t to 500 g. The batch was mixed until uniform and the 
temperature was about 40** C. The finished batch was filled 
into blind-end aluminum tubes under argon blanketing. The 
rftmposition was a smooth, off-white cream and has the 
following formulation: 50 



L^gzedicnt 


% w/w 


Poxified Watex^ q.s. 


100.00 


C12-15 Alcohols Benzoate 




(RnsdvTN) 


3.00 


IGG-7 Hydiogeoated Castor Oil 




(Axlacel989) 


5.00 


Silicon Dknude (Cab-O^n M5) 


4.00 


Cetearyl Octanoate (Oodamol CAP) 


n.oo 


Ar]acd481 


2.00 


FVP/ScoscDC Capofymer (CSanei V 220) 


100 


Fhcncxxyetbanol {Emetessence 1160) 


LOO 


FOlysoriMte 20 (IWeen 21) 


0.49 


Dimeducooe 50 cstk 


0.308 


Xaolhan 0am (KeitroJ) 


0.30 


RetiDol (an-trmsX USP 


0.1857 


Ascorbic Acid 


0.10 


EEJlAKaz 


0.10 



60 



65 
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-continued 



fiigwdieiit % w/w 


NaOK 


0.05 


BHT 


OJQS 


Fr^gFdUce 


0,05 



Various other features and endxxiimeiits of the presait 
invention not specifically enumerated will be obvious to 
10 thoseskillcdinthcart,aUofwMdiinaybeaducved without 
departing fjxm the spirit and the scope of the invention as 
defiiQed by &e following claims* 

What is daimed is: 

1. A skin care composition comprising a water-in-oil 
15 emulsion and a retinoid selected from the group consisting 

of A^tamin A alcohol, ^^tam^n A aldehyde, retinyl acetate, 
retinyl palmitate and mixtures thereof, said composition 
further coH^idsing a stainHzing system conpising a chelat- 
ing agent and at least one water-soluble antioxidant said 
20 composition retaining at least about 60% by wei^t of said 
retinoid after 13 weeks storage at 40° C. 

2. The skin care coinq>osition of daim 1 wherein the 
retinoid is Wamin A alcdioL 

3. The skin care con^K)sition of claim 1 wherein the 
water-sohibie antioxidant is selected from the group con- 
sisting of ascorbic acid, sodium sulfite, sodium 
metabisulfite, sodium bisulfite, sodium thiosulfite^ sodium 
formaldehyde sulfoxylate, isoascorhic add, thioglyccrol, 
thiosorbitol, thiourea* thioglycolic acid, cysteine 
hydrochloride, l,4-diazobicydo-(2,2,2)-octane and mix- 

30 tures thereof. 

4. The sJdn care composition of daim 3 wherem tiie 
water-soluble antioxidant is selected from the group con.- 
sisting of ascorbic acid« sodium bisulfite, sodium 
m^abisulfite, thioglycen>l, sodium formaldehyde sulfoxy- 

35 late and I,4-diazobicyde-(2;2,2,)-octane and mixtures 
thereof 

5. The skm care coiiqx>sition of claim 4 wherein die 
water-soluble antioxidant is ascorbic add. 

6. The skin care con^sition of claim 1 wherein die 
40 chelating agent is sdected from the group consisting of 

ethylenediaminc tetracetic add (EDTA) and derivatives and 
salts thereof, dihydroxyetii^ ^ydnc, dtric add, tartaric 
add, and mixtures thereof. 

7. The skin care composition of rlnim 6 wherein the 
45 chelating agent is sdected from the group consist!!^ of 

ethylenediaminc tetracetic add and derivatives and salts 
thereof. 

8. A skin care con^sition comprising a water-in-oil 
emulsion and a retinoid sdected from the group consisting 

50 of retinol, retinal, retinyl acetate, retinyl palmitate and 
mixtures thereof, said con^x>sition further conqsrising a 
stabilizing system coursing a chelating agent and at least 
one water-sduble antioxidant, said con^>osition retaining at 
least about 60% of saidrctinoid after 13 weeks storage at 40** 

55 C 

9. The skin care con^sition of claim 8 wherdn the 
retinoid is Vitamin A alcohol 

10. The skin care conq>ositioa of daim 8 wherein the 
water-soluble antioxidant is selected from the group con- 

60 sisting of ascorbic acid, sodium sulfite, sodium 
m^abisulfite, sodium bisulfite, sodium thiosulfite, sodium 
formaldehyde sulfoxylate, isoasccrbic add, thioglyccrol, 
thiosorbitol, thiourea, thioglycolic acid, cysteine 
hydrochlaide, l,4-diazobicyclo-(2,2,2)-octane and mix- 

65 tures thereof. 

11. The skin care composition of daim 10 wherdn the 
water-soluble antioxidant is sdected firom the group con- 
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sistittg of ascorbic acid, sodium bisulfite, sodium 
met^isulfite, thioglycerol^ sodium fonnaldehyde sidfoxy- 
late and l,4-diazobicyclo-(2,2^>oc^e and mixtures 
thereof. 

12. The skin care coiiq)osition of claim 11 wherein the 
water-scittble antioxidast is ascotbic add. 

13. The skill caie con^sition of claim 10 wherein the 
chelattag agent is selected £rom the group consisting of 
ethylenediamine tetrac^c add (EDTA) and deny atives and 
salts thereof, dihydroxyethyi glycine, citric add, tartaric 
add, and mixtures thereof. 
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14, Hie skin care coiiq>ositton of daim 13 wherem the 
chdating agent is selected from the group consisting of 
ethyienediamine tetracdic add and derivatives and salts 
thereof. 

15, The skin caic coii^)osition of daim 10 wherein said 
stabilizing system con^aises a didating agent and antioxi- 
dant present in each of the oil and water phases of said 
emulsion. 



16. A method for manufacturing an emulsion skin care composition 
comprising an oil phase, a water phase, and a retinoid, wherein said method 
comprises mixing said oil phase and said water phase in the presence of argon. 

17. A method of claim 16, wherein said retinoid is retinol. 

18. A method of claim 17. wherein said retinoid is added to said 
emulsion after the mixing of said oil phase and said water phase, 

19. A method of claim 17, wherein said retinoid is added to said oil 
phase of said emulsion prior to the mixing of said oil phase and said water phase. 

20. A method of claim 1 7, wherein said emulsion is a water-in-oil 
emulsion. 

21. A method of claim 1 8 . wherein said emulsion is a water-in-oil 
emulsion. 

22. A method of claim 17, wherein said composition retains at least 
about 60%, by weight, of said retinoid after 13 weeks of storage at 40° C. 

23 . A method of claim 2 1 , wherein said composition retains at least 
about 60%, by weight, of said retinoid after 13 weeks of storage at 40^ C. 

24. A method of claim 17, wherein said retinoid is added to said 
emulsion in the absence of ultraviolet light. 

25. A method of claim 23, wherein said retinoid is added to said 
emulsion in the absence of ultraviolet light. 



26. A method of claim 17. further comprising the step of inserting said 
emulsion into containers in the presence of argon. 



27. A method of claim 25. further comprising the step of inserting said 
emulsion into containers in the presence of argon. 

28. A method of claim 17. wherein said composition further comprises 
a chelating agent. 

29. A method of claim 25. wherein said composition further comprises 
a chelating agent. 

30. A method of claim 17. wherein said composition further comprises 
a water-soluble anti-oxidant. 

31. A method of claim 25. wherein said composition further comprises 
a water-soluble anti-oxidant. 

32. A method of claim 17. wherein said composition further comprises 
an oil-soluble anti-oxidant. 

33. A method of claim 25. wherein said composition further comprises 
an oil-soluble anti-oxidant. 

34. A method of claim 29. wherein said composition further comprises 
an oil-soluble anti-oxidant. 



35. . A method of claim 17. wherein the pH of said composirion is 
between about 4 to about 7. 



36. A method of claim 25. wherein the pH of said composirion is 
between about 4 to about 7. 

37. A method for manufacturing an emulsion skin care composition 
comprising an oil phase, a water phase, and a retinoid, wherein said method 
comprises: 

a) heating said oil phase above about 40''C: 

b) heating said water phase above about 40''C: 

c) mixing said heated oil phase and said heated water phase to 
form said emulsion: and 

d) cooling said emulsion in the presence of argon. 

38. A method of claim 37. wherein said retinoid is retinol. 

39. A method of claim 38. wherein said oil phase and said water phase 
are mixed together in the presence of argon. 

40. A method of claim 39. wherein said retinoid is added to said 
emulsion after the mixing of said oil phase and said water phase. 

41. A method of claim 40. wherein said retinoid is added to said oil 
phase of said emulsion prior to the mixing of said oil phase and said water phase. 

42. A method of claim 38. wherein said emulsion is a water-in-oil 
emulsion. 

43. A method of claim 40. wherein said emulsion is a water-in-oil 
emulsion. 

44. A method of claim 38. wherein said composition retains at least 
about 60%. by weight, of said retinoid after 13 weeks of storage at 40 C. 



45. A method of claim 43. wherein said composition retains at least 
about 60%. by weight, of said retinoid after 13 weeks of storage at 40 C. 

46. A method of claim 38. wherein said retinoid is added to said 
emulsion in the absence of ultraviolet hght. 

47. A method of claim 45. wherein said retinoid is added to said 
emulsion in the absence of ultraviolet light, 

48. A method of claim 38. wherein said oil phase and said water phase 
are each heated imtil all of the ingredients of said phases are substantially 
Uquefied. 

49. A method of claim 47. wherein said oil phase and said water phase 
are each heated until all of the ingredients of said phases are substantially 
liquefied. 

50. A method of claim 38 . wherein said water phase is heated to 
above about 75" C. said oil phase is heated to above about 80° C. and said 
retinoid is added after the emulsion has cooled to below about 53" C. 

51. A method of claim 49 . wherein said water phase is heated to 
above about 75° C. said oil phase is heated to above about 80" C. and said 
retinoid is added after the emulsion has cooled to below about 53" C. 

52. A method of claim 38. fiirther comprising the step of inserting said 
emulsion into containers in the presence of argon. 

53. A method of claim 5 1 . fiirther comprising the step of inserting said 
emulsion into containers in the presence of argon. 



54. A method of claim 38. wherein said container is a capped tube. 

55. A method of claim 38. wherein said composition further comprises 
a chelating agent, 

56. A method of claim 47. wherein said composition further comprises 
a chelating agent. 

57. A method of claim 38. wherein said composition further comprises 
a water-soluble anti-oxidant. 

58. A method of claim 47. wherein said composition further comprises 
a water-soluble anti-oxidaat. 

59. A method of claim 38. wherein said composition further comprises 
an oil-soluble anti-oxidant. 

60. A method of claim 47. wherein said composition further comprises 
an oil-soluble anti-oxidant. 

61. A method of claim 56. wherein said composition further comprises 
an oil-soluble anti-oxidant. 

62. A method of claim 38. wherein the pH of said composirion is 
between about 4 to about 7. 



63. A method of claim 47. wherein the pH of said composirion is 
between about 4 to about 7. 
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The Applicant named below hereby declares as follows: 

1. My residence, mailing address, and country of 
citizenship given below are true and correct. 

2. I believe I am the original, first and joint inventor 
of the invention claimed in the attached patent application 



specification for which a reissue of United States Patent No. 
5,652,263 is sought. I have reviewed and understood the 
attached specification, including its claims. 

3. I verily believe that United States Patent No. 
5,469,524 is partly inoperative by reason of my claiming less 
than I had a right to claim in the patent. The patent claims 
are insufficient in that the patent only claims the composition- 
of -matter of a skin care composition comprising a water-in-oil 
emulsion and a retinoid. The invention, however, encompasses 
broader subject matter, in that the invention also relates to 
methods of manufacturing emulsion skin care compositions 
comprising an oil phase, a water phase, and a retinoid wherein 
certain steps of the method are carried out in the presence of 
argon . 

Furthermore, the issued claims are incomplete in that they 
do not fully cover all of the possible embodiments of the 
invention, for example, a method of manufacturing (as described 
above) having one or more of the following method features (m) : 

(ml) the step of mixing the oil and liquid phases is carried out 
in the presence of argon; (m2) the cooling step following the 
mixing of the oil and water phases is carried out in the 
presence of argon; (m3) the retinoid is retinol; (m4) the 
retinoid is added to the emulsion after the oil and water phases 
are mixed; (m5) the retinoid is added to the oil phase prior to 
mixing; (m6) the emulsion is a water-in-oil emulsion; (m7) the 
composition retains at least about 60%, by weight, of the 
retinoid after 13 weeks of storage at 40°C; (m8) the retnoid is 
added to the emulsion in the absence of ultraviolet light; (m9) 
the emulsion is added to containers in the presence of argon; 

(mlO) the composition comprises a chelatng agent; (mil) the 
composition comprises a water-soluble anti-oxidant ; (ml2) the 
composition comprises an oil-soluble anti-oxidant; (ml3) the 
composition has a pH of between about 4-7; (ml4) oil phase and 
the water phase are each heated until all of the ingredients of 
the phases are substantially liquefied; (ml5) wherein the water 
phase is heated to above about 75° C, the oil phase is heated to 
above about 80° C, and the retinoid is added after the emulsion 
has cooled to below about 53° C; and (ml4) the container is a 
capped tube. New method claims 16 - 63 recite the inventive 
subject matter more broadly and completely, as described in 
greater detail herein. 
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4. The present invention that matured into U.S. Patent 
No, 5,652,263 was filed on July 2, 1996. When such application 
was prepared and during its subsequent prosecution, I did not 
realize that method claims could be extended to cover the 
subject matter discussed in item 3 above. The error was an 
oversight that arose without deceptive intention. As a result of 
my review of the issued patent, I determined that its claims are 
overly narrow in view of the full scope of the invention as 
described in the application and fail to cover various 
embodiments of the invention that have widespread commercial 
use . 

5. I believe that the present reissue application 
overcomes the defect by adding method claims 16-63. Claims 16- 
63 recite subject matter that is not covered and we 
inadvertently omitted from the claims of the patent. The scope 
of claims 16-63 differs from that of any of the existing patent 
claims in that it encompasses methods of manufacturing an 
emulsion skin care composition comprising an oil phase, a water 
phase, and a retinoid. 

Further, the scope of other claims differs from that of any 
of the existing patent claims in that it encompasses methods 
comprising the skin care composition (as described above) having 
one or more additional method features (ml - ml6, paragraph 3 
above) , as set forth below. 



Feature 


Claim (s) 


ml 


16-36,39-41,43,45,47,49,51,53,56,58,60,51 & 63 


tn2 


37-63 


m3 


17-36 & 38-63 


ra4 


18,21,23,25,27,29,31,33,34,36,40,43,45,47,49,51, 




53,56,58,60,61 & 63 


m5 


19 & 41 


m6 


20,21,23,25,27,29,31,33,34,36,42,43,45,47,49,51, 




53,56,58,60,61 & 63 


m7 


22,23,25,27,29,31,33,34,3 6,44,45,47,4 9,51,53, 56, 




58,60,61 Sc 63 


m8 


24,2 5,27,2 9,31,33,34,36,46,47,4 9, 51,53,56,58, 60, 




61 Sc 63 


m9 


26,27,52 Sc 53 


mlO 


28,29,34,55,56 & 61 


mil 


30,31,57 Sc 58 


ml 2 


32-34 Sc 59-61 



- 3 - 



ml 3 
ml 4 
ml 5 
ml 6 



35,36,62 8c 63 
48 Sc 49 
50 Sc 51 
54 



I believe new method claims 16-63 are supported by the patent 
specification and recite the invention subject matter more 
broadly and completely than the patent claims. 

6. I acknowledge my duty to disclose information of which 
I am aware which is material to the examination of this 
application. I understand that information is material where 
there is a substantial likelihood that a reasonable patent 
examiner would consider it important in deciding whether to 
allow the attached application to issue as a patent. 

I further declare that all statements made herein of my 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issuing 
thereon. 





Charles E, Clum 
60 Brophy Drive 
Ewing, NJ 08638-1241 
Citizenship: United States 
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1. My residence, mailing address, and country of 
citizenship given below are true and correct. 

2. I believe I am the original, first and joint inventor 
of the invention claimed in the attached patent application 



specification for which a reissue of United States Patent No. 
5,652,2 63 is sought. I have reviewed and understood the 
attached specification, including its claims. 

3. I verily believe that United States Patent No. 
5,469,524 is partly inoperative by reason of my claiming less 
than I had a right to claim in the patent. The patent claims 
are insufficient in that the patent only claims the composition- 
of -matter of a skin care composition comprising a water-in-oil 
emulsion and a retinoid. The invention, however, encompasses 
broader subject matter, in that the invention also relates to 
methods of manufacturing emulsion skin care compositions 
comprising an oil phase, a water phase, and a retinoid wherein 
certain steps of the method are carried out in the presence of 
argon . 

Furthermore, the issued claims are incomplete in that they 
do not fully cover all of the possible embodiments of the 
invention, for example, a method of manufacturing (as described 
above) having one or more of the following method features (m) : 

(ml) the step of mixing the oil and liquid phases is carried out 
in the presence of argon; (m2) the cooling step following the 
mixing of the oil and water phases is carried out in the 
presence of argon; {m3) the retinoid is retinol; (m4) the 
retinoid is added to the emulsion after the oil and water phases 
are mixed; (m5) the retinoid is added to the oil phase prior to 
mixing; (m6) the emulsion is a water-in-oil emulsion; (m7) the 
composition retains at least about 60%, by weight, of the 
retinoid after 13 weeks of storage at 40°C; (m8) the retnoid is 
added to the emulsion in the absence of ultraviolet light; (m9) 
the emulsion is added to containers in the presence of argon; 

(mlO) the composition comprises a chelatng agent; (mil) the 
composition comprises a water-soluble anti -oxidant ; (ml2) the 
composition comprises an oil -soluble anti -oxidant ; (ml3) the 
composition has a pH of between about 4-7; (ml4) oil phase and 
the water phase are each heated until all of the ingredients of 
the phases are substantially liquefied; (mlS) wherein the water 
phase is heated to above about 75° C, the oil phase is heated to 
above about 80° C, and the retinoid is added after the emulsion 
has cooled to below about 53° C; and (ml4) the container is a 
capped tube. New method claims 16 - 63 recite the inventive 
subject matter more broadly and completely, as described in 
greater detail herein. 
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4. The present invention that matured into U.S. Patent 
No. 5,652,263 was filed on July 2, 1996. When such application 
was prepared and during subsequent prosecution, I did not 
realize that method claims could be extended to cover the 
subject matter discussed in item 3 above. The error was an 
oversight that arose without deceptive intention. As a result of 
my review of the issued patent, I determined that its claims are 
overly narrow in view of the full scope of the invention as 
described in the application and fail to cover various 
embodiments of the invention that have widespread commercial 
use . 

5. I believe that the present reissue application 
overcomes the defect by adding method claims 16-63. Claims 16- 
63 recite subject matter that is not covered and we 
inadvertently omitted from the claims of the patent. The scope 
of claims 16-63 differs from that of any of the existing patent 
claims in that it encompasses methods of manufacturing an 
emulsion skin care composition comprising an oil phase, a water 
phase, and a retinoid. 

Further, the scope of other claims differs from that of any 
of the existing patent claims in that it encompasses methods 
comprising the skin care composition (as described above) having 
one or more additional method features (ml - ml6, paragraph 3 



above) , 


as set forth below. 




Feature 


Claim(s) 




ml 


16-3 6, 39-41,43,45,47,49,51, 53,56,58, 60, 61 


& 63 


m2 


37-63 




m3 


17-36 & 38-63 




m4 


18,21,23,25,27,29,31,33,34,36,40,43,45,47, 


49,51, 




53,56,58,60,61 & 63 




m5 


19 & 41 




ra6 


20,21,23,25,27,29,31,33,34,36,42,43,45,47, 


49,51, 




53,56,58,60,61 & 63 




mV 


22, 23, 25, 27, 29, 31, 33, 34, 36, 44, 45, 47, 49, 51, 


53,56, 




58, 60, 61 Sc 63 




m8 


24, 25, 27, 29, 31, 33, 34, 36, 46, 47, 49, 51, 53, 56, 


58,60, 




61 & 63 




in9 


26,27,52 & 53 




mlO 


28,29,34,55,56 & 61 




mil 


30,31,57 Sc 58 




ml 2 


32-34 & 59-61 





- 3 - 



ml 3 
ml 4 
ml5 
ml 6 



35,36,62 8c 63 
48 Sc 49 
50 Sc 51 
54 



I believe new method claims 16-63 are supported by the patent 
specification and recite the invention subject matter more 
broadly and completely than the patent claims. 

6. I acknowledge my duty to disclose information of which 
1 am aware which is material to the examination of this 
application. I understand that information is material where 
there is a substantial likelihood that a reasonable patent 
examiner would consider it important in deciding whether to 
allow the attached application to issue as a patent. 

I further declare that all statements made herein of my 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issuing 
thereon. 




West Windsor, NJ 08550 
Citizenship: United States 
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